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Introduction
Recently, numerous high performance polymeric materials with high modulus and high strength have been used in industrial and space fields. A large number of studies on such materials have concerned with one-dimensional fiber forms. Whereas, there are few studies on three-dimensional high performance polymeric materials except composites like fiber reinforced plastics. Because the mechanical and thermal properties of unoriented isotropic polymers mainly depend on the weak interactions, such as van der Waals force and hydrogen bond, thus it is difficult for unoriented conventional polymers to be high performance materials.
Poly(acrylic acid) (PAA), a carboxylic acids polymer, is known to react with multivalent metal cations and forms highly crosslinked metal salts [1] [2] [3] , which are insoluble in water and most of the organic solvents. For such polymers Coulomb force, the strongest interaction, works between molecules and metal ions, hence it is considered to have an excellent potential as materials with high modulus, high strength and high heat resistance in the solid state. However, it is not easy for the PAA salts to be fabricated to shaped bodies owing to their high softening temperature, compared with conventional polymers. Therefore, little work has been made on such polymers except for the studies by Nielsen [4] [5] [6] and Konno [7] [8] 
